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Abstract 
For the past few years, the rapid development of industry and the observable updating of living level has made river 
pollution a serious problem and attracted more concern. Taking Changzhou City, the center of Yangtze River Delta, 
as a sample, the economic loss caused by urban river pollution was evaluated by concentration-value loss factor with 
the data from 2003 to 2008. And provide the scientific basis for drawing out corresponding regulation measures. 
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1. Introduction 
In recent years, Yangtze Delta was famous for its rapid economic g rowth in China, but the 
environmental problems have gradually drawn everyone's attention. Changzhou city, located in the center 
of Yangtze Delta, are abundant with Nature Rivers and Jinghang Canals, and these waterways have 
become an important part of the urban space. The good water environment used to be the pride of local 
resident; however, the rap id pace of urbanizat ion and industrialization has caused the pollution serious. 
Based on the theory of econometrics , this paper does research on the economic loss from river pollution 
and provides a new path to the river supervision. 
2. Research method 
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There are many ways to calculate the economic loss caused by river pollution, such as travel expenses 
[1], willing to pay, market value, human cap ital, opportunity cost and engineering costs [2]. However, all 
of these methods only contribute to economic losses but not to forecast function. Since James raised the 
conception of “pollution losses -- concentration curve "(also be called as “S” shape curve based on 
logistic equation) [3], water pollution quantitative assessment model was developed rapidly. 
2.1.  Economic losses model of single pollutant 
Economic losses (s) caused by water pollution can be calculated by mult iplying the water value 
without pollution (k) and loss rate caused by pollutants(R),as following: 
S kR 
                                                                                                                                              (1) 
In formula (1), k represents the total water value without pollution, which can be assessed by market 
value (e.g.: water price), opportunity cost or reinstatement cost. R represents the loss rate caused by 
pollutants. 
R =1/ [1+a·exp (-b c)]                                                                                                                        (2) 
In formula (2), c represents the real pollutants concentration (mg/L) ˈparameter a and b can be 
achieved by next formula˖ 
a= [(1-RB)/RB] exp [fCB/ (CM-CB)]                                                                                                     (3) 
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In formula(3) (4) (5)ˈ parameter BC ǃ MC ǃ BR and MR  separately express the background 
concentration of pollutants, the critical density of the pollution concentration causing serious water 
pollution, economic loss with background concentration of pollutants, and the economic loss with highest 
concentration of pollutants. Taking hypothesis that economic loss with background concentration of 
pollutants and highest concentration of pollutants separately were 1% and 99%, which means  1%BR  . 
2.2.  Economic losses model of combined pollutants 
Based on the economic losses model of single pollutant and logistic theory, economic losses caused by 
combined pollutant can be obtained by next formula: 
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In formula (6), n  expresses the pollutant variety in the river; iR  expresses economic loss caused by 
single pollutant. Similar with single pollutant, economic loss caused by combined pollutants can be 
calculated as following: 
'S kR 
                                                                                                                                             (7) 
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3. Empirical Analysis 
3.1. Data 
Because Changzhou City is abundant of rivers, it is difficult to investigate all of them. This paper take s 
Jinghang canals as sample and chooses chemical oxygen demand (COD), volatile phenol (VP), oil, total 
phosphorus (TP) as pollutants with the data detected by environment protection bureau from 2004 to 2008.  
3.2. Test Results 
In this paper, chemical oxygen demand (COD), volatile phenol, oil, and total phosphorus (TP) are used 
as pollutants parameter to  evaluate the economic losses. Background concentration of pollutants is 
obtained according to the Surface Environment Quality Standard (GB3838-2002) and the local situation 
of Changzhou to obtain the background concentration of pollutants . Taking hypothesis that economic loss 
with background concentration of pollutants and highest concentration of pollut ants were separately 1% 
and 99%, from formula(3) and (4), parameter a and b can be calculated. (see table 1) 
Table 1. Relative Parameter Evaluation in Changzhou (2004-2008) 
parameter COD VP Oil TP 
a 140.21 104.62 104.28 160.58 
b 0.0282 3.8927 0.3594 3.49 
 
Taking the value of a and b to formula (5) to achieve the loss rate of every pollutants, combined with 
formula (6), the annual integrated losses rate of water body can be calculated. (See table 2) 
Table 2. Economic Loss Rate in Changzhou Urban Area (2004-2008) ˄ %˅ 
Year RCOD RVP ROil RTP R′ 
2004 1.26 0.96 1.03 1.53 1.000186 
2005 1.23 0.98 1.02 1.47 1.00005 
2006 1.24 0.98 0.98 1.40 0.999964 
2007 1.24 0.97 0.97 1.31 0.999941 
2008 1.34 0.97 0.97 1.48 0.999852 
 
Taking the value of single economic loss rate to formula (7) can obtain the integrated economic loss 
rate. From table (3), the absolute value of economic loss from 2004 to 2008 is large and even close to 1, 
but the data indicates a decline trend. 
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Table 3. Economic Loss and Water price in Changzhou (2004-2008) 
Year Water price
˄RMB/m3  ˅
living Waste 
Water 
Discharge
˄billion m 3˅ 
Industrial 
Waste Water 
Discharge
˄billion m 3˅ 
K 
˄billion RMB˅ 
R′ 
˄%˅ 
S 
(billion 
RMB) living  Industry 
2004 2.3 2.8 0.103 0.175 0.7269 1.000186 0.727 
2005 2.3 2.8 0.108 0.29 0.10604 1.00005 1.060 
2006 2.3 2.87 0.11 0.25 0.9705 0.999964 0.970 
2007 2.57 2.87 0.119 0.277 1.1008 0.999941 1.101 
2008 2.57 2.87 0.15 0.28 1.1891 0.999852 1.189 
˄Data from˖Changzhou Running-water Company˗Changzhou Annual environment Report2005, 2006, 2007, 2008, 2009˅ 
 
From the test results, we find that the economic loss rate decreased from 2004 to 2008, but the absolute 
value was still in  a h igh position. For the single pollutant, the highest loss rate was TP fo llowed by COD, 
which indicated that liv ing waste water d ischarge treatment facilit ies need improvement and the industrial 
waste water discharge need more strict regulat ion. More than that, the result s express that the loss rate has 
a close relationship with the season. Highest Loss rate occurred in winter because of less rainfall; on the 
contrary, lowest Loss rate occurred in summer. With the rap id development of industry in Changzhou, the 
loss caused by industry waste water become the main factor to economic loss, so calling for clean 
industry is in urgent need. 
4. Suggestions to Urban River Pollution Regulation 
4.1.  Strengthen environmental control and efforts 
In the past few decades, because of our open economic development mode, economic development has 
some negative effect on the environmental pollution, which means more improvement in economic 
development leads to more losses caused by pollution. Government plays significant ro le in supervision 
and need to keep more effort in the future [4-5].  
4.2. Improve the Sewage Treatment Facilities and Strengthen industrial waste water discharge 
Test results indicate that the highest loss rate is TP followed by  COD. As is known, TP is main 
component of industrial waste water discharged by food handling, ferment, chemical fert ilizer, detergent 
producing; and takes a big portion in  living waste water discharge[6-8]. So control and prevention 
methods are: first, control exogenous nutrients which means to cut off or reduce artificial pollution 
resource inputted by the human sources . This requires stringent national legislation and regulations to 
force the relevant enterprises make advanced treatment of waste water. Otherwise, the irregular 
enterprises should be severely punished, rectified and even banned. Second, science and technology need 
further development. For example, phosphoric detergents and phosphoric fert ilizer are to be replaced as 
soon as possible; third, Positive adopt various methods to control the pollution occurred, for example: 
salving the algae; artificial aeration and clearing sediment and etc[9-10].  
In a certain extent COD reflects the level of organic pollution by water. Therefore  the control and 
prevention methods are: first; control the pollution source, such as the chemical reagents waste and the 
organic waste discharged directly into the drainage system. Second is to improve the centralized treatment 
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of urban living sewage, which means all the waste should be collected to the sewage pipe into the urban 
sewage treatment works, then discharge or recycling. Discharging directly into the water pipes, rivers, 
lakes and reservoirs and so on is not permitted. 
4.3. Develop Clean Production Methods and Promote the recycling of circulating water 
Pollution discharge, lineared with the economy losses, in recent years, has been  in rising stage. 
Although the economic loss rate reduced a little, the constant rise in the amount of discharge pushes the 
loss creasing. Therefore, control of discharging the pollutants , developing cleaner production and 
promoting the recycling of circulating water are the best solutions. 
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